The organization and regulation of biological space
===================================================

BioArchitecture is a term used to describe the organization and regulation of biological space. It applies to the principles which govern the structure of molecules, polymers and mutiprotein complexes, organelles, membranes and their organization in the cytoplasm and the nucleus. It also covers the integration of cells into their three dimensional environment at the level of cell-matrix, cell-cell interactions, integration into tissue/organ structure and function and finally into the structure of the organism. A recent Review by Dr Peter Gunning highlights studies at all these levels which are providing a new way to think about the relationship between the organization of biological space and the function of biological systems ([Fig. 1](#F1){ref-type="fig"}).[@R1]
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Impact of DNA methylation on premature aging diseases
=====================================================

DNA methylation changes during aging and is likely to be involved in aging-related processes with subsequent phenotype changes and increased susceptibility to certain diseases. The Hutchinson-Gilford Progeria (HGP) and Werner Syndrome (WS) are two premature aging diseases showing features of common natural aging early in life. Mutations in the *lamin A* (*LMNA)* and *Werner syndrome RecQ helicase like* (*WRN)* genes were associated with these diseases. However, for a subset of patients the underlying causative role of these genes in the disease mechanisms remains elusive. A new study by Dr Manel Esteller and colleagues aimed to evaluate the role of epigenetic alteration on premature aging diseases by performing comprehensive DNA methylation profiling of HGP and WS patients. The authors observed profound changes in the DNA methylation landscapes of *WRN* and *LMNA* mutant patients, which were narrowed down to a set of aging related genes and processes. Although of low overall variance, non-mutant patients revealed differential DNA methylation at distinct loci. The study results suggest that DNA methylation has an impact on premature aging diseases ([Fig. 2](#F2){ref-type="fig"}).[@R2]
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HP1 proteins are important players during the DNA damage reponse
================================================================

Chromatin contains DNA and DNA bound nucleoprotein complexes including histones and non-histone proteins. While histones are central in nucleosome organization, non-histone proteins promote higher levels of organization and compaction, such as in the typical case of heterochromatin. Heterochromatin protein 1 paralogs (HP1α, β and γ in mammals) are not only central in heterochromatin organization, but have also been linked to transcriptional activation at euchromatic regions, maintenance of telomere stability and, most recently, to the DNA damage response (DDR). How HP1 proteins contribute to the DDR at a molecular level, and whether HP1 paralogs within the same organism, as well as their respective orthologs, have overlapping or unique roles in the DDR, remains to be elucidated. A new study combined the analysis of the efficiency and kinetics of recruitment of key repair proteins to sites of DNA damage with specific DNA repair assays to demonstrate that human HP1 paralogs differentially modulate homology-directed repair (HDR) pathways, including homologous recombination (HR) and single-strand annealing (SSA). Drs Gaston Soria and Geneviève Almouzni found that HP1α and β stimulate HR and SSA, while HP1γ has an inhibitory role. They showed that the stimulatory role of HP1α and β in HDR is linked to the DNA-end resection step of DNA breaks, through the promotion of RPA loading and phosphorylation at damage sites. Taken together, these findings provide mechanistic insight into how human HP1 proteins participate in the recombination process, emerging as important chromatin regulators during HDR ([Fig. 3](#F3){ref-type="fig"}).[@R3]
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